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1571 ABSTRACT

The invention relates to an operating apparatus for the
automated refilling of a lubricating head with a wetting
agent, which 1s inserted on a package adapter placed on
the hollow shaft of a two-for-one twisting spindle. To
this end, a maintenance automat traveling to the two-
for-one twisting spindle to be serviced is provided,
which comprises a gripper adapted to swing out of the
maintenance automat and to move upward and down-
ward, so as to remove the lubricating head from the
region of the two-for-one twisting spindle and to con-
nect same with a refilling station located in the mainte-
nance automat.

8 Claims, 5 Drawing Sheets
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APPARATUS FOR REFILLING A YARN
LUBRICATING HEAD DEVICE UTILIZED IN
EACH SPINDLE ASSEMBLY OF A TEXTILE YARN
PROCESSING MACHINE

FIELD, BACKGROUND AND OBJECT OF THE
INVENTION

Two-for-one twisting spindles are often provided
with varn moistening devices in the form of a lubncat-
ing head inserted on the hollow spindle shaft with a
package adapter interposed. Such a lubricating head
comprises a tank filled with a wetting agent and a po-
rous wetting body with a capillary action, along which
the yarn passes to receive the wetting agent, which 1s
supplied from the tank to the wetting body from the
bottom by suction.

Since this method consumes a wetting agent, it i1s the
object of the present invention to refill the tank of the
lubricating head with the wetting agent by an auto-
mated apparatus.

This object is accomplished by providing a refilling
device for a yarn lubricating head device iIn a textile
yarn processing machine having a plurality of spindle
assembly stations in side-by-side relationship along the
length of the machine for processing of yarn at each
station. Each spindle assembly includes an adapter de-
vice carrying at least one yarn supply package and
being removably mounted along the spindle assembly
axis for supplying yarn to be processed and a yarn iubri-
cating head device removably mounted on the adapter
device along the spindle assembly axis and having a
storage tank for containing a lubricating agent and a
porous wetting body extending into said tank for ab-
sorbing the lubricating agent by capillary action and
being positioned for receiving the yarn as it 1s being
processed and applying the lubricating agent to the
yarn. A maintenance device travels to a respective spin-
dle assembly station after a supply package of yarn has
been processed, removes the adapter device with a
substantially empty yarn supply package thereon from
the spindle assembly station and places one of the
adapter devices with a full yarn package in the spindle
assembly station for subsequent yarn processing.

The device for refilling the lubricating head device
with lubricating agent in accordance with this invention
is positioned within the maintenance device. Means are
also carried by the maintenance device for removing
the lubricating head device from the adapter device,
carrying the lubricating head device into the mainte-
nance device and positioning the lubricating head de-
vice in the refilling means, and for subsequently remov-
ing the lubricating head device from the refilling means
after refilling thereof, carrying the lubricating head
device to the spindle assembly station and positioning
the lubricating head device on the adapter device which
now has a full yarn supply package thereon.

The refilling means includes a supply tank for con-
taining lubricating agent and valve means opening into
the supply tank. The lubricating head device further
includes valve means opening into the storage tank and
cooperating with the valve means of the refilling means
for allowing the flow of lubricating agent from the
supply tank to the storage tank. The valve means of the
refilling means and the valve means of the lubricating
head device comprise respective male and female valve
members in the form of a movably mounted protruding
tube in the refilling means valve means and a movably
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mounted hollow member in the lubricating head device
valve means. The valve means of the refilling means and
the valve means of the lubricating head device each
include spring means biasing the respective maie and
female valve members into their closed positions.

The refilling means preferably includes a com-
pressed-air inlet on the supply tank for receiving a com-
pressed air line to supply compressed air to the supply
tank for pressurizing the lubricating agent therein. The
lubricating head device preferably includes a pressure
relief valve on the storage tank for relieving pressure in
the storage tank during filling thereof.

The lubricating head device and the refilling means
preferably further include cooperating mounting guide
means for mounting the lubricating head device in de-
sired position on the refilling means. These cooperating
mounting guide means may include a connecting tube
means extending from the lubricating head device
which is normally used for mounting the lubricating
head device on the adapter device, and a complemen-
tary receptacle in the refilling means for receiving the
connecting tube means.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described below in greater
detail with reference to the drawing, in which

FIG. 1is a perspective view of portions of a two-for-
one twister with a maintenance automat traveling along
this machine;

FIG. 2 is a partially sectional and partially perspec-
tive view of a two-for-one twisting spindle with a main-
tenance automat and its associated servicing and han-
dling elements:

FIG. 3 is a schematic, perspective view of details of a
lower gripper and an upper gripper associated to a
suction device;

FIG. 4 is a perspective view of portions of a refilling
station arranged inside the maintenance automat; and

FIG. § is a sectional view of portions of a refilling
station integrated in the maintenance automat with a
correspondingly constructed lubricating head of a two-
for-one twisting spindle.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT OF THE INVENTION

F1G. 1 shows a portion of a two-for-one twister A, a
maintenance automat B traveling along the two-for-one
twister on lower and upper rails 1 and 2, and an over-
head conveyor C.

The overhead conveyor C comprises an upper rail 3,
along which a conveyor chain or belt extends with
evenly-spaced apart, downward directed suspension
holders 4 attached thereto for accommodating package
adapters or package transport adapters 5. The suspen-
ston holders 4 and the package adapters § are con-
structed in known manner, so that during a first upward
movement of the package adapter §, the latter is
grasped and held by the suspension holder 4. FIG. 1
shows in the region of the upper rail 3, on the left side,
six package adapters 5, each loaded with two fully
cross-wound packages 6, which are to be delivered by
the maintenance automat B to the individual twisting
positions of the two-for-one twister A, and on the right
side, two package adapters §, each holding two empty
tubes 6’, which were individually removed by the main-
tenance automat B from the twisting positions of the
two-for-one twister A and delivered to a suspension
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holder 4. These tubes 6’ are transported together with

the package transport adapters § by means of the over-
head conveyor C to an external loading station, where
the adapters 5 can again receive fully wound yarn pack-
ages or feed yarn packages 6.

The two-for-one twister A comprises several work-
Ing or twisting positions with the known standard ele-
ments, such as a spindle pot (not shown) in the lower
portion, balloon limiter 7, protective pot 8, yarn inlet
end 9, balloon yarn guide 10, deflecting elements 11 for
controlling the yarn winding tension, overfeed element
12, traversing yarn guide 13, and a cross-wound pack-
age of the twisted yarn or takeup package 15, which is
driven by a friction roll 14. In the center of the machine,
a conveyor belt 16 extends 1n the upper region between
the two parallel, longitudinal sides of the machine for
the removal of fully wound twister packages 15. Lo-
cated above each cross-wound twister package or
takeup package 15 driven by friction roll 14, is a maga-
zine 17 for empty tubes 18.

Shown inside the protective pot 8 is an upper, only
partially cross-wound package or feed yarn package 6
of a pair of feed yarn packages inserted into the twisting
position by means of an adapter 5. From the feed yarn
packages, the yarns are withdrawn upward and guided
through the yarn inlet end 9 into the lower spindle
portion to a yarn storage disk, whence the two com-
bined yarns advance to balloon yarn guide 10 while
forming a yarn balloon, and subsequently, after passing
deflection rolls 11 and overfeed roll 12, onto a takeup
package 135, which 1s driven by the friction roll 14.

The maintenance automat B routinely travels in front
of the two-for-one twister A or its individual twisting
positions. FIG. 1 schematically illustrates portions of
the various handling elements of the automat B, which
serve to replace package adapters § loaded with empty
winding tubes 6’ (unwound unit) with package adapters
5 carrying fully cross-wound packages 6 (feed yarn
unit), and to handle or secure the yarn ends of the empty
or almost unwound tubes 6. These elements are primar-
ily two mandrels 100 to receive the feed yarn or un-
wound units, which are adapted to rotate about a verti-
cal axis and to move upward and downward in vertical
direction, as well as gripper and suction devices 22 and
23.

The maintenance automat B comprises a cabinet-
shaped housing 101, whose front wall is provided with
a guide slot 102 for a rotatable cross arm 103, which
carries a mandrel 100.

FIG. 2 shows in addition the bottom 8.1 of the pro-
tective pot of a two-for-one twisting spindle, as well as
a standard yarn storage disk 19. The package adapter 5
which, as described above, is simultaneously a transport
adapter, comprises a cylindrical portion 5.1, which is
provided with a carrying flange 5.2 at its lower end, and
preferably with an annular groove 5.3 in the region of
its upper end. A lower gripper 22 of the maintenance
automat B, which is adapted to move upward and
downward, and to rotate in horizontal direction (arrow
f1), and which is provided with two arms 22.1 and 22.2,
serves to remove an unwound unit from the two-for-
one twisting spindle. The ends of the two gripper arms
22.1 and 22.2 are able to tightly embrace the package
adapter 5, which is inserted into the spindle pot 8, on its
outer circumference, preferably however, in the region
of its annular groove 5.3, thereby automatically clamp-
ing and securing at the same time the yarn end, which
advances from the lower tube 6’ not yet fully unwound,
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4

and enters into the hollow shaft of the package adapter.
When removing a package adapter § from the protec-
tive pot 8 by the upward movement of gripper 22, it 1s
necessary to see to it that the yarn end can be pulled out
unobstructed from the hollow shaft of the spindle by the
automatic opening of a yarn brake, which is arranged in
known manner inside the hollow shaft of the two-for-
one twisting spindle.

As 1s shown in FIGS. 2 and 3, the description pro-
ceeds from a bipartite package adapter. The lower por-

- tion of the adapter is a transport means for the fully
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wound packages or unwound tubes. In this form, the
adapter 1s also a part of a package transport system
superposed on the two-for-one twister. In the two-for-
one twisting spindle, i.e., inside its protective pot, such
a lower adapter portion serves at the same time to cen-
ter the packages on the hub of the protective pot.

Inserted on this lower adapter portion 8§ is a head
piece or upper adapter portion §’ comprising a hollow
shaft, which serves in known manner to produce differ-
ent unwinding conditions of the yarn on a two-for-one
twisting spindle. The present upper adapter portion §' is
a lubricating head 50, which forms a yarn inlet end and
moistens the yarn passing therethrough with a finishing
agent.

As shown in FIG. §, the lubricating head 50 com-
prises an annular tank $§1, the upper side of which is
closed, 1f need be by a removable cover. A central tube
52 extends through the bottom of the tank §1, which can
be mnserted with its end projecting downward from the
tank $1 and extending inside a two-for-one twisting
spindle along the extension of the hollow spindle shaft,
into the hollow shaft of the lower package adapter §, as
1s shown in FIG. 3. The upper side or the cover of the
tank 81 1s provided with an outward directed, central
tubular extension §1.1, into which a wetting body 53 in
the form of an annular, nigid body of rotation of a po-
rous material with a capillary action 1s inserted. The
side of the wetting body 83, which faces the yarn, has an
inward directed, sphencal surface. The tubular wetting
body 1s inserted with its lower portion on the portion of
the central tube 852 located inside the tank §1. A lubri-
cating or wetting agent 54, which is filled into the tank
51, 1s transported upward by capillary action, as long as
the wetting body 53 is immersed therein, thereby moist-
ening the yarns with the wetting agent as they pass
along the spherical surface of the wetting body §3. In so
doing, the supply of the wetting agent inside the tank 51
is consumed, so that it becomes necessary to refill the
wetting agent from time to time.

To this end, the tank $1 is prowded w1th an inner
refilling chamber 55, which comprises at its upper side
an opening 35.1 and at 1ts bottom a downward directed,
cylindnical bore 5§5.2, which merges into an outward
flaring conical opening 55.3. Inserted into the cylindri-
cal bore 55.2 1s a valve body 56 with an annular seal §7,
which is slidably guided with its downward directed
hollow cylinder shaft §6.1 in the cylindrical bore 55.2.
‘The hollow cylinder shaft is provided with lateral open-
ings 56.2 in the region of its upper end. The valve body
56 1s biased by a return and locking spring 58 abutting

‘on the upper side of the refilling chamber 58§, in such a

manner, that it lies with its annular seal §7 against the
bottom of the refilling chamber §8§ forming a valve seat.
Inserted into the conical opening 55.3 is an annular lip
seal §9. The upper wall or cover of the tank §1 is pro-

vided with a blind bore 60 closed by a plug 61 and
having a larger diameter, which 1s followed by a pas-
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sageway 62 leading into the interior of the chamber and
having a smaller diameter. A transverse bore 63 termi-
nates 1n the blind bore 62. The passageway 62 is sur-
rounded on its upper end with an annular shoulder, on
which a valve flap 64 is located.

FIG. 2 i1s a cross sectional view of a portion of the
two-for-one twister, comprising 2 machine frame 27, a
compressed-air line 28 with a connection 29 leading to
a two-for-one twisting spindle and to a nozzle 30 for a
pneumatic threadup of the yarn, and a spindle whorl 31
with a belt pressure roll 32 for pressing a tangential belt
33 against the spindle whorl 31. A foot pedal 34 associ-
ated to each individual spindle serves to actuate a spin-
dle brake not shown, and to actuate likewise the com-
pressed-air nozzle 30, so as to build up 1n known manner
a suction air current in the hollow spindle shaft for the
purpose of threading the yarn through the spindle.

F1G. 2 also shows portions of the maintenance auto-
mat B patrolling in front of the two-for-one twister on
rails 1 and 2. These portions include detail views of the
servicing and handling elements relevant for the further
description, such as the grippers 22 and 37 and the suc-
tion device 23, as well as an actuation lever 35, which
when being depressed in direction of arrow f6 at a given
moment, allows to actuate the pedal 34 for a shutdown
of the individual spindles. FIG. 2 illustrates shortly
above the pedal 34 two track rolls 36 of the maintenance
automat B, which are guided along a surface 1.1 of the
lower rail 1.

The suction device 23 with the upper gripper 37 1s
mounted on a pivot arm 23.1 and adapted to rotate
likewise in direction of arrow f1 as the gripper 22, and
to move upward and downward in vertical direction as
indicated by arrow f{6.

As to FIG. 2, mention should be made that, once the
suction device 23 is swung into the region of the spindle
axis, the balloon yarn guide 10 is moved out of its posi-
tion coaxial with the spindle.

FI1G. 3 illustrates the lower gripper 22 as it grasps
with its two arms 22.1 and 22.2 the lower adapter por-
tion 5, thereby clamping simultaneously the yarn end
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The lubricating he>d 50 i1s grasped and held by the
upper gripper 37, which is attached to the suction de-
vice 23 and comprises two horizontally rotatable arms
37.1 and 37.2. The arms 37.1 and 37.2 of the upper gnp-
per 37 are provided with inward directed projections or
noses 38, which engage in point contact with an annular
groove 50.2 of the lubricating head $0, thereby ensuning
that a yarn guided on the outside of the lubricating head
50 and entering from top into the center or the hollow
shaft of the lubricating head, is not clamped by these
gripper arms 37.1 and 37.2.

Integrated in the lower gripper 22 or respectively its
arms 22.1 and 22.2 as well as in suction device 23 are atr
channels, through which air can be supplied for a pneu-
matic actuation of either the gripper arms or cutting
devices not shown, or which allow to build up suction
air currents for the removal of cut yarn ends.

Once the condition shown in FIG. 3 is reached, the
suction device 23 together with the upper gripper 37 is
moved sideways. Thereafter, it 1s possible to lift the
lower adapter portion 5 together with tubes 6’ out of the
protective pot 8. The gripper 22 then retracts into the
maintenance automat B so far that the lower adapter
portion § with the tubes 6’ can be inserted on one of the
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two mandrels 100, which has moved to a corresponding
rotated position.

In order to refill a wetting agent into the lubricating .
head 50 or its tank 51, the lubricating head S0 held by
the gripper 57 is moved into the maintenance automat B
to a position above a refilling station 40, which is shown
in FIG. 4. The refilling station 40 comprises a storage
tank 41 for a wetting agent 54, which forms a part of the
maintenance automat B. This storage tank 41 includes a
fluid gauge 42, a filler inlet end 43 covered by a cap
43.1, a compressed-air connection 44, a sensor 45 to
measure the fluid level in the storage tank 41, a recepta-
cle 46 to insert tubular connecting member 52 extending
downward from the tank of the lubricating head 50, as
well as a filler tube 47 projecting upwardly from the
storage tank 41.

Inside the storage tank 41 is a tubular member 48,
which terminates with its lower, open end above the
bottom of the tank, and with its upper end in a valve
chamber 49, which is arranged below the upper wall of
the storage tank 41 and connected with the surrounding
atmosphere via a bore 49.1. Sealably inserted into this
bore 49.1 is the filler tube 47, which carries on its end
inside the valve chamber 49 a valve plate 47.1 with an
annular seal 47.2. The filler tube 47 is provided with
lateral openings directly above the valve plate 47.1. The
valve plate 47.1 is biased by a locking or return spring
47.3, which presses the valve plate or its seal against the
valve seat formed by the upper side of the valve cham-
ber 49.

The arrows a in FIG. § indicate that an overpressure
exists inside the storage tank 41, which 1s decreased by
compressed air supplied through the connecting inlet
44, and ensures in addition to spring 47.3 that the filler
tube 47 is closed.

At the same time as the tube 52 of the lubricating
head 50 is inserted into the receptacle 46, the filler tube
47 moves into the conical opening 55.3, so that the
upper end of the filler tube, which is preferably coni-
cally tapered, is pushed against the underside of the
hollow cylinder shaft 56.1, which has preferably a fun-
nel-shaped opening. As the lubricating head 50 is fur-
ther lowered, the filler tube 47 raises the valve body 56
of the lubricating head 50 from its seat against the force
of compression spring 58, so that the lateral openings
56.2 produce a connection between the refilling cham-
ber 55 and the inner bore of the cylinder shaft §6.1. As
the lubricating head 50 is still further lowered, the filler
tube 47 enters further into the bottom of the storage
tank 51 against the force of the return and locking
spring 58. This return and locking spring 58 1s so de-
signed that is exerts, effective a certain point along the
path, so much counterpressure on the filler tube 47, that
same evades downward against the force of its support-
ing spring 47.3, thereby opening it associated valve. The
overpressure existing in the storage tank 41 now permits
the wetting agent 54 to flow from the storage tank 41
into the tank S1.

The Wetting agent flowing into the storage tank 51
displaces the air above the level of the wetting or finish-
ing agent, which can flow out via a relief valve of the
tank 51 formed by the elements 60, 61, 62, 63, and 64.

As soon as the lubricating head is raised from the
storage tank 41, the two valves close by the action of
their return and locking springs 58 and 47.3 respec-
tively. Subsequently, the refilled lubricating head 50
can be returned to the region of the spindle and rein-
serted on the lower adapter portion §, which has mean-
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while been returned into the spindle loaded with two
full cross-wound packages or feed yarn units 6.

After the suction device 23 with its associated gripper
arm 37 and the lower gripper 22 are returned into the
maintenance automat B, the spindie is ready for another
twisting cycle.

What is claimed is:

1. In a textile yarn processing machine having a plu-
rality of spindle assembly stations in side-by-side rela-
tionship along the length of the machine for processing
of yarn at each station and each of said stations includ-
ing an adapter device carrying at least one yarn supply
package and being removably mounted along the spin-
dle assembly axis for supplying yarn to be processed and
a yarn lubricating head device removably mounted on
said adapter device along the spindle assembly axis and
having a storage tank for containing a lubricating agent
and a porous wetting body extending into said tank for
absorbing the lubricating agent by capillary action and
being positioned for receiving the yarn as it is being
processed and applying the lubricating agent to the
yarn, and a maintenance device for traveling to a re-
- spective spindle assembly station after a supply package
of yarn has been processed, removing said adapter de-
vice with a substantially empty yarn supply package
thereon from said spindle assembly station and placing
one of said adapter devices with a full yarn supply pack-
age 1n said spindle assembly station for subsequent yarn
processing; the improvement of

means positioned within said maintenance device for

refilling said storage tank of each of said lubricating
head device at the respective spindle assembly
station when said maintenance device travels to the
respective spindle assembly station; and

means carried by said maintenance device for remov-

ing said lubricating head device from said adapter
device, carrying said lubricating head device into
said maintenance device and positioning said lubri-
cating head device in said refilling means, and for
subsequently removing said lubricating head de-
vice from said refilling means after refilling thereof,
carrying said lubricating head device to said spin-
dle assembly station and positioning said lubricat-
ing head device on said adapter device.
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2. In a textile yarn processing machine, as set forth in
claim 1, in which said refilling means includes a supply
tank means for containing lubricating agent and valve
means opening into said supply tank, and in which said
lubricating head device further includes valve means
opening into said storage tank and for cooperating with
said valve means of said refilling means for allowing the
flow of lubricating agent from said supply tank to said
storage tank.

3. In a textile yarn processing machine, as set forth in
claim 2, in which said valve means of said refilling
means and said valve means of said lubricating head
device include respective male ;and female valve mem-
bers in the form of 2 movably mounted protruding tube
in said refilling means valve means and movably
mounted hollow member in said lubricating head device
valve means.

4. In a textile yarn processing machine, as set forth in
claim 3, in which said valve means of said refilling
means and said valve means of said lubricating head
device each includes spring means biasing said respec-
tive male and female valve members into their closed
positions.

5. In a textile yarn processing machine, as set forth in
claim 2, 3 or 4, in which said refilling means includes a
compressed-air inlet means on said supply tanks for
receiving compressed air to pressurize the lubricating
agent in said supply tank.

6. In a textile yarn processing machine, as set forth in
claim 1, 2, 3 or 4, in which said lubricating head device
includes a pressure relief valve on said storage tank for
reheving pressure, in said storage tank during filling
thereof.

7. In a textile yarn processing machine, as set forth in
ciaim 1, 2 or 4, in which said lubricating head device
and said refilling means further include cooperating
mounting guide means for mounting said lubricating
head device in desired position on said refilling means.

8. In a textile yarn processing machine, as set forth in
claim 7, in which said cooperating mounting guide
means comprise a connecting tube means extending
from said lubricating head device and a complementary
receptacle 1n said refilling means for receiving said

connecting tube means.
* % = = ¥
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